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(54) THIN FILM CIRCUIT BOARD AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To form an under cut section of specified sizes between a 
conductive layer and an insulating layer by forming, below a conductive 
layer, an insulating layer consisting of a first layer and a second layer, 
which have different etching rate respectively, and then by forming the 
first layer having specified thickness between the conductive layer and 
the second layer. 

CONSTITUTION: An insulating layer 2 is formed by a first layer 3 
composed of capton polyimide materials having high etching rate, and a 
second layer 4 composed of polyimide materials having low thermal 
expansion and low etching rate. By etching the insulating layer, the 
upper surface 3A of the first layer 3, on which the conductive layer 1 is 
arranged, is easily dissolved. In this way, an under cut section 6 having 
specified size between the conductive layer 1 and the upper surface 3A 
of the first layer 3 is formed certainly. Therefore, it is possible to expand 
the area covering the surrounding area of the conductive layer 1 with a 
low dielectric constant insulating substance 5. Moreover, it is possible to 
lower the dielectric constant at the conductive layer 1, and to realize 
the increase of signal transmitting rate. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]a conductive layer (1) An insulating layer (2) allocated The 1st layer (3) from which an 
etching rate differs. The 2nd layer (4) It forms and is this 2nd layer (4). It is this 1st layer (3) to 
the upper surface (4A). It laminates and is predetermined thickness (T). This 1st formed layer 
(3) It is this conductive layer (1) to the upper surface (3A). A thin film circuit board laminating. 
[Claim 2]Said 1st layer (3) according to claim 1 It is formed of the high Kapton system 
polyimide material of ECHINGUREITO, and is said 2nd layer (4). A thin film circuit board 
forming of polyimide material of low low thermal expansion of an etching rate. 
[Claim 3]Said insulating layer (2) according to claim 1 They are said conductive layer (1) and 
this insulating layer (2) by carrying out an etching process. It is this conductive layer (1) in 
between. It is a lower dielectric constant insulator (5) about the circumference. An undercut 
part (6) which can be covered A manufacturing method of a forming thin film circuit board. 
[Claim 4]A conductive layer (1) An insulating layer (7) allocated by the upper surface (7A) A 
barrier layer (8) of predetermined thickness which carries out a heat-resistant owner and does 
not melt into an etching reagent easily It is formed and is this barrier layer (8). This upper 
surface (7A) to prescribed distance (S) A thin film circuit board by which being located in a 
becoming part. 

[Claim 5]Said barrier layer (8) according to claim 4 A thin film circuit board forming of silica 
dioxide Si0 2 . 

[Claim 6]said this insulating layer (7) according to claim 4 carrying out an etching process -- 
said conductive layer (1). This insulating layer (7) It is this conductive layer (1) in between. It is 
a lower dielectric constant insulator (5) about the circumference. An undercut part (6) which 
can be covered A manufacturing method of a forming thin film circuit board. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the thin film circuit board formed so that it may 
cover with a lower dielectric constant insulator around the conductive layer allocated in the 
insulating layer, and its manufacturing method. 

[0002]ln recent years, making high-speed signal propagation speed of the conductive layer in 
the circuit board used for these electronic devices with improvement in the speed of electronic 
devices, such as a mainframe computer, is performed. 

[0003]Since the signal propagation speed of the conductive layer in such the circuit board is 
influenced by the dielectric constant of the insulating layer holding the conductive layer, in 
order to attain improvement in the speed of signal propagation speed, it is desirable to form an 
insulating layer with an insulator with a low dielectric constant. 
[0004] 

[Description of the Prior Art] It was constituted as conventionally shown in the conventional 
explanatory view of drawing 5. (a) of drawin g 5 They are a side sectional view (b1) - (b5) a 
manufacturing process figure. 

(0005](a) of drawing 5 So that it may be shown the thin film circuit board 9, Making the 
dielectric constant of the conductive layer 1 small as much as possible by being formed by 
allocating the conductive layer 1 by the thin film which spreads a signal to the insulating layers 
10 and 11 formed among the ground patterns 12 and 13, and forming the lower dielectric 
constant insulator 5 in the periphery of the conductive layer 1 was performed. 
[0006]When forming such a thin film circuit board 9, . As shown in (b1) of drawing 5, pattern 
NINGU of predetermined was carried out at the upper layer 10A of the insulating layer 10 
which comprises the polyimide material laminated by point ** and the ground pattern 12. For 
example, the conductive layer 1 which comprises right conducting materials, such as 
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aluminum several micrometers thick or copper, is formed, and by carrying out the etching 
process of the insulating layer 10, as shown in (b2) of drawing 5, the undercut parts 6 of the 
width H1 and the depth H2 are formed between the upper surfaces 10A of the conductive layer 
1 and the insulating layer 10. 

[0007]Next, as shown in (b3) of drawing 5, the circumference of the conductive layer 1 is 
coated with the lower dielectric constant insulators 5, such as Teflon, and as shown in (b4) of 
drawing 5, the insulating layer 11 of polyimide material performs method lamination of a wrap 
for the conductive layer 1 to which coating of the lower dielectric constant insulator 5 was 
performed. 

[0008]Finally, as shown in (b5) of drawing 5 , formation of the thin film circuit board 9 was 
performed by forming the ground pattern 13 in the upper surface 11A of the insulating layer 11. 
Therefore, making the dielectric constant of the conductive layer 1 small as much as possible 
was performed by covering the circumference of the conductive layer 1 with the lower dielectric 
constant insulator 5 mostly. 
[0009] 

[Problem(s) to be Solved by the lnvention]However, actually, although the direction of the 
depth H2 shown in (b2) of drawing 5 can be enlarged by lengthening time of an etching 
process, the undercut parts 6 which form such an insulating layer 10 by carrying out an etching 
process between the upper surfaces 10A of the conductive layer 1 and the insulating layer 10, 
The direction of the width H1 has a limit, and even if it lengthens time of an etching process, it 
cannot be enlarged. 

[0010]Therefore, in only carrying out an etching process, the value of the width H1 became 
small and it had a problem on which wrap area decreases the conductive layer 1, decline in 
the dielectric constant of the conductive layer 1 decreases actually, and improvement in the 
speed of signal propagation speed decreases with the lower dielectric constant insulator 5. 
[001 1]So, it aims at being made to ensure formation of the undercut part of predetermined size 
between a conductive layer and an insulating layer in this invention. 
[0012] 

[Means for Solving the ProblemJAs drawing 1 is a principle explanatory view of the 1st 
invention, drawing 2 is a principle explanatory view of the 2nd invention and it is shown in (a) 
of drawing 1, and (b), The 1st layer 3 that differs the insulating layer 2 in which the conductive 
layer 1 is allocated in an etching rate, Form by the 2nd layer 4 and this 1st layer 3 is laminated 
by the upper surface 4A of this 2nd layer 4, This insulating layer 2 by which this conductive 
layer 1 is laminated by the upper surface 3A of this 1st layer 3 formed in predetermined 
thickness T by carrying out an etching process This conductive layer 1, So that the undercut 
part 6 which can cover the circumference of this conductive layer 1 with the lower dielectric 
constant insulator 5 may be formed between these insulating layers 2, So that said 1st layer 3 
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may be formed of the high Kapton system polyimide material of an etching rate and said 2nd 
layer 4 may be formed of polyimide material of low low thermal expansion of this etching rate, 
Or as shown in (a) of drawing 2 , and (b), the conductive layer 1 carries out a heat-resistant 
owner to the insulating layer 7 allocated by the upper surface 7A, Form the barrier layer 8 
which does not melt into an etching reagent easily, locate this barrier layer 8 in a part which 
serves as the prescribed distance S from this upper surface 7A, and this insulating layer 7 by 
carrying out an etching process And this conductive layer 1, It constitutes so that the undercut 
part 6 which can cover the circumference of this conductive layer 1 with the lower dielectric 
constant insulator 5 may be formed between these insulating layers 7, and so that said barrier 
layer 8 may be formed of silica dioxide Si0 2 - 

[0013]The above-mentioned technical problem is solved by constituting in this way. 
[0014] 

[Function]Namely, the 1st layer 3 that comprises the high Kapton system polyimide material of 
an etching rate in the insulating layer 2 in the 1st invention, It forms by the 2nd layer 4 that 
comprises the polyimide material of the low low thermal expansion of an etching rate, The 
dissolution of the 1st layer upper surface three 3A which allocated the conductive layer 1 by 
carrying out an etching process is performed easily, Formation of the undercut parts 6 of 
predetermined size is made to be ensured between the conductive layer 1 and the 1st layer 
[ three ] upper surface 3A, and in the 2nd invention. The barrier layer 8 which comprises silica 
dioxide Si0 2 which carries out a heat-resistant owner to the prescribed spot of the insulating 

layer 7, and does not melt into an etching reagent easily is formed, When the dissolution of the 
upper surface 7A of the insulating layer 7 which allocated the conductive layer 1 by carrying 
out an etching process reaches the barrier layer 8, Advance of the dissolution will advance in 
the H1 above-mentioned direction, and formation of the undercut parts 6 of predetermined size 
is made to be ensured between the conductive layer 1 and the 1st layer [ three ] upper surface 
3A. 

[0015]Advance of six H undercut-parts 1 direction which is formed by carrying out an etching 
process in any case can be enlarged, The undercut parts 6 of predetermined size can be 
formed and improvement in the speed of the signal propagation speed in the conductive layer 
1 can be attained by expansion of the area covered by the lower dielectric constant insulator 5. 

[0016] 

[Example] Drawing 3 and drawing 4 are explained to reference for this invention in detail below, 
(a) of drawing 3 - (c) (a) of the manufacturing process figure of one example by the 1st 
invention, and drawing 4 - (c) It is a manufacturing process figure of one example by the 2nd 
invention. Identical codes show the same subject through a complete diagram. 
[0017]lt is (a) of drawing 3 in the case of the 1st invention. The 1st layer 3 of predetermined 
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thickness T which comprises the high Kapton system polyimide material of an etching rate in 
the insulating layer 2 which allocates the conductive layer 1 so that it may be shown, It forms 
by the 2nd layer 4 that consists of polyimide material of the low low thermal expansion of an 
etching rate, and the conductive layer 1 is laminated by the upper surface 3A of the 1st layer 3, 
and the 1st layer 3 is made to laminate by the upper surface 4A of the 2nd layer 4, 
respectively. 

[0018]Then, it is (b) of drawing 3 by etching the insulating layer 2. When the dissolution by an 
etching reagent reaches to the position from which thickness T of the 1st layer 3 is removed so 
that it may be shown, between the conductive layer 1 and the insulating layer 2, formation of 
the undercut parts 6 used as the size of the width H1 and the depth H2 is performed. 
[0019]Since the size of the undercut parts 6 in this case has the slow dissolution rate of the 
direction of the width H1, it becomes small as compared with the depth H2. However, they are 
advance **** and (c) of drawing 3 about the dissolution of the insulating layer 2 according to 
etching further. When advance of the dissolution exceeds thickness T shown by the dotted line 
of the 1st layer 3 so that it may be shown, Since the etching rate of the 1st layer 3 is high as 
compared with the etching rate of the 2nd layer 4, in the size of the undercut parts 6, the width 
H1 increases because the dissolution of the 1st layer 3 advances, and it is set to H1 1. 
[0020]Therefore, the conductive layer 1 can be covered by the lower dielectric constant 
insulating layer 5 by the width of the undercut parts 6 being set to H1 1 , a wrap case can cover 
the circumference of the conductive layer 1 in the wide range, and it can perform making lower 
the dielectric constant in the conductive layer 1 . 

[0021 ]the turnip which forms the 1st layer 3 actually -- using what was constituted by the 
chemical constitution formula which is shown as for the account of lower as ton system 
polyimide material - ** 
[0022] 
[Formula 1] 




As polyimide material of the low thermal expansion which forms the 2nd layer 3, what was 
constituted by the chemical constitution formula shown below is used, and it is **. 
[0023] 
[Formula 2] 
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It has checked forming the good undercut parts 6 by using hydrazine ethylenediamine mixed 
liquor N 2 H 4 and C 2 H 8 N 2 as an etching reagent. 

[0024]lt is (a) of drawing 4 in the case of the 2nd invention. The barrier layer 8 which grows 
into the insulating layer 7 which allocates the conductive layer 1 from the member which does 
not melt into the etching reagent of the thickness of abbreviation 1 mum easily is formed so 
that it may be shown, The conductive layer 1 is allocated in the upper surface 7A of the 
insulating layer 7, and it is made for the barrier layer 8 to be located in the part of the 
prescribed distance S from the upper surface 7A. 

[0025]Then, it is (b) of drawing 4 by etching the insulating layer 7. When the insulating layer 7 
is dissolved by the etching reagent and the Paglia layer 8 reaches to an exposed position so 
that it may be shown, between the conductive layer 1 and the insulating layer 7, formation of 
the undercut parts 6 used as the size of the width H1 and depth S is performed. 
[0026]Since the size of the undercut parts 6 in this case has the slow dissolution rate of the 
direction of the width H1, it becomes small as compared with depth S. However, further, if the 
dissolution of the insulating layer 7 by etching is advanced, as shown in (c) of drawin g 4, it can 
perform that the width H1 increases because the dissolution of the insulating layer 7 by the 
side of the upper layer of the barrier layer 8 advances, and the size of the undercut parts 6 is 
set to H1 1 , and enlarges. 

[0027]Therefore, like the above-mentioned case, by the lower dielectric constant insulating 
layer 5, a wrap case can cover the circumference of the conductive layer 1 for the conductive 
layer 1 in the wide range, and it can perform making lower the dielectric constant in the 
conductive layer 1 . 

[0028]A heat-resistant owner is carried out and it is hard to melt into an etching reagent as 
construction material of the barrier layer 8 in this case, and since it is desirable that it is 
moreover an insulation material, it is good to form by silica dioxide SiC> 2 for example. 

[0029] 

[Effect of the lnvention]According to this invention, the undercut parts of predetermined size 
can be formed between an insulating layer and a conductive layer by carrying out EKKUNGU 
processing, and wrap area can make the circumference of ******** expand with a lower 
dielectric constant insulator, as explained above. 

[0030]Therefore, the dielectric constant in a conductive layer can be made low, improvement in 
the speed of signal propagation speed can be attained, and a practical effect is size. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1]The principle explanatory view of the 1st invention 

[ Drawing 2]The principle explanatory view of the 2nd invention 

[ Drawing 3]The manufacturing process figure of one example by the 1st invention 

[ Drawing 4]The manufacturing process figure of one example by the 2nd invention 

[ Drawing 5]The conventional explanatory view 

[Description of Notations] 

1 Conductive layer 2 and 7 Insulating layer 

3 The 1st layer Four The 2nd layer 

5 Lower dielectric constant insulator 6 undercut parts 

8 Barrier layer 
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IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[ Drawing 1] 






[ Drawing 2] 



^^^^ 



[ Drawing 3] 
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[ Drawing 4] 
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[Drawing 5] 
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